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fCcfc L Jfa]®)£;ft£ p MO S h P 6 dr. VDD 

<->VBB(DX'J-^f:J: tJ|i]i^inMOS 

DDC:J$|££*w mi (DM OS h^>v^X^^coai^i{I 

>VX5 N 1 £ £fltitf; 0 



vpp 




VBB 



Blis 



N2.N4.N6 : nMOS N^>^^ (SglOMOS h^>^^^§) 
N3.N5 : nMOS h7>i?^^ CJS2C0MOS h^>f^X^^) 
N? : nM0SK5>^ 'Jg 2 cdMO S h 7 >^**) 
P2.P4 : p MOS h 7 >y^^ 1 0MO S 7 >yX^«) 
P3.P5.P7 : pMOS h?>i?X* «g2CDMOS K?>^^») 
P6 : pMOS h7>^^ (S1COMOS K5>yX^) 



1 

±teW%trnoVx$5tzfc cti2 cox u— ^{g#rc^ y $q 
-tsem i comos \-z>>i>x$ t^izmmmm^^mfk 

TZ>mi COMOS h7>vX^Hi, ±E«35fc|tfiE$ 

m.-o±tzt&wm®&<Dftt><s^z& y^^^^KD 

K^-Y/n h^V^X^ 1 CD K ^ *f /\>7>v 

MOS h^>v>X£ £-£<?K ^2(DMOS h7>v^^ 
[»3}tJS3] X ' J - ^it^- £ -f * - 7*JMI^ 

2 cdmos h^>^*?mtt£)&t(Dmiz?S2<n*)— o 
^^i*m4coxy-^-^fcj: y^jmi^tt^i^i-. ^ 

2 CDMOS h^lsi>**&t&i&t<r>TiUZ<m7L(D*)— o 

•v^iimi (Dxy-^ti-^fcj: ygjmi^tt^^^fc. 
com 2 cou 77 *y hx-f ^^i*m2coxy— ^fi-^-fc 

^-fc<ty^2F^Bftsfa®8s^, ±tewmizmmzti 

^-C0m3C0 K^-Y /< V=7>\>^^\ZU 
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*U -^C0m3C0 K^*/« h^>S?X*&<D»ttjftf=fcl\ 

TtiiAl^Sglt 4 CD K^-f /<h ^ l>is*$t& 

[000 1 ] 

[ftvuom-* zmfixm ccofgej^ tesflffiWE<z>c 

tti£Sf::£>tt£/<x K^^/<l51S§lci§-r^t,C0T'fe^o 
10 [0002] 

[*£3fcCD*$ffi] D 1 3 I*ffl|^.f**#l8g3p 2-2 7 1 5 7 4 

^izir^titzft*<n*mi*&w;2^T7~n ^<?mmmx- 

fe L J, glfC&{^T. V D D tem353lJ£, GNDfSVDD 
<fcy4>'J^l^^mJET'&£v^> K«BE (OV) % Q 
1 P Q2l*fWnpMOS h7>vX^ f nMOSh 
^>-^X^-Cr$)>5) 0 VDOVIipMOSh7>vX$Q 
1 ^^UTVDD^EPAD$^7r<5ig®3S^. GNDVI* 
nMOS h^>v^X^Q2^7>LTGND^Efl*D$tLfc 
i5S^>K*(L SLfcJ:Uf~SLttf^pMOS 
20 h 7>VX^ Q 1 , nMOS h^>v?X^Q2C0y— h 

[0003] 1 1(*VDDV v GNDV(DlE^135t 

fCNAND0S&1 1 a ^#A//-£lftSlHlS&gPT'fc^ 0 1 2 
(*!iJI[H)8§SP i i A<r<7^:WS£*:iiX*>AYtfc 
Bir^^Ct^^-T^imifg^S 1 . S2££j£f*4*S 
ttM9K* 1 3ttVDDefcy^l^E (WT, VPP) 
£ft£?£S«Eft£|glBk i 4ttGND<fcy(St^flE 
(KIT, VBB) S3B^r*««E*^lHlK. 1 5(*A 
30 ***l4VPPiGNDi^tt«l|gfS 1 iCJ&CTig^ 

[0004] &r::ttftrcot,vctMrr*. 

m77COH*A\^)CMOS L S I comismiEA^sT L T ^ 

* ( fe^c BIl^. 1351EMTf:#ttMOS h^>i> 

9o f-t*, C(0y-^m^^77^ hf^TD^^: UTS 
1 3C0©8&m^m^$tLTl>^> o 

[0 0 0 5] Hi 3fC^3LNT. 47Cl^$t|^lHl?§ 1 2 (i. $l| 
ill^Sl, S2^1f$U SUREST 51*. -t(DTO 
fg-^S 1 IZlECTiimtfHCXy-- 7«-^S LWVD 
DctiJS^tEt'ife^i VPP<tGND<!:^tli77'r^) 0 £ 

. fc. iM^isig&i 6i*. t commas 2izfccxmiRV) 

50 (CX'J — ^(I^^S L-C^^VDDiGND^Ulgl^ 



3 

'J-^SL4«"Low" ©ftli. P MOSF7>v 

"High" (DB^It pMOSh7>V^^Q1^t7 

[0006] C(DB#. pMOSh7>vX^Q1d)^- 
hmS(C(i. VPP>VDD^^)igJ^f35iEVPPA^ 
Rlf!D£;h,3<7)T% pMOSh7>vX^Q10'J-^t 

— KmiEfcht0«JLTmia^^e*jfc/h$: < uz><nx^ dv 

= VPP-VDD(DMTWIMo 0»J*(*\ x-f 
-^^H^D>^D-lzXT*l*. dVA<0. 1Vt*'J- 

HV U — <7m^^MttT'# £ U^;u^T?Tlf £ C <t ^"C 

[0007] mircttttflU—?*)? hX^»yf(0nM 

■^L^ M High B «, nMOS h7>vX^Q2i< 
*>L. S^IilHlKSPl 1 A^bGND fC^^fA^jfiEtl* Sill 
SSSSfli 1 l*»*£fcyi=lMM-*. SSxg~7°ilf 
~SLA^ "Low" (DB^It nMOSh7>v^^Q2 
U SI*I[s)8§Sji 1 1ISf£ltf*o CCDB#. n MO 
S h^>-^X^Q2(D > T— hmSlfCli. V B B < G N D 
^^^t^0mSVBB^EpAD$tt^(D-C?. nMOSh 
7>yX^Q2(D<J-^ra^7h$^ a CtDig£- 

T}g|g[§i^a<JlC/Jx$<^^(D-e. d V = GND-VBB 

[0O0 8] Hi 4(*1]1 3 0>i£3H*^g£/<X 

T. N AND3[ig£Si3S?S[5Jgg. N O R 3 ttS^I&S 
*0(s)S§. I NV3 0li§Slsl^ 17liftlbNAND 
3, NOR3jS£U; I N V3 0 (Dmffi&T'foZ . P31 
( 4 V P P < - > G N D ^ * At * 15 #B 0) X i J - ^1 4| | - £ 
oT®H^-t£®35®IU — Oft -J hX^ ^^<t LTCOp M 
OSh7>vX^, N3 UiVDD<->VBB^bfi!t 

<7?7 v hX^f 7fiLT(DnMOS h^>^X£ T'& 

P3 OttNAND3l:y- hTOA<1SI«$*t/= 
^/\h7>vX^,!:tT(DpMOS h7>yX5, N3 

o t* n o r 3 iz ?- v mm tf&m z ntz k ^ -< / * h ^ > 

vX^iLt(DnMOSh7>;x^t'^ 0 ::t\ 
VPP<->GNDtli, VDDefc U tmt^V P P jf> N 
GND<7)P^(Dil5«^^^fc-fr^C<t ^SP*L. VD 
D<->VBB^(4. VDD^bGNDctnilLWB 

[O O O 9] il 4f-fc^T. K^-f /< h^>v>X? P 
30. N3 0(D^f*, NAND3, N O R 3 I 
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N V3 O^^fiJt^0S§T'^^$tL. ^"*L* K^/<h^ 

>^x^P3o, N3 oizmmizmmm 1 )— <7*>v kx 

fcTf^o X ij — ^fg-^ " L ow M , 

*>< "H i g h " (Dtiflt* P 3 1 fc^tfN 3 1 ^#fr*> 

U BBiiftttti. £<=>fc. -f^-^Ht-^a* "H i 

gh"CDBSf£. NAND3fc<fctf NOR3(D£±J2jte:^f:: 
DATA(DSISl:^l)(Dt\ HiMBUSICliDATA 
b<&tl2tiZ> 0 titz. ^-y'Jim^tf "Low" (D&r 
10 I*. NAND3(D^(rHigh"l:^otP30li 
Tf-^L. NOR3(J)it!^(i "Low" fC^otN3 0=t 

*:?-r£(7)T-. aj^4SBus(i/N^ Y>t°— ^>xrc^ 

£o l^f"*UcLTt>. C<DB$I*. P3 1, P30, N3 
0, N3 1^b^^/U^^LT«J-^l;jf[«^ P 
3 1 t N 3 1 (**>LTI\>SC7)T% ^<Dfit(*P 3 O. N 

[O 0 1 0] XU-^g-^A* "High", g$ 

X'J-^I^' "L o w" (DB$te, P3 1 H&lSW 3 1 

20 i i*vpp^v-xt«j:y t^i^src^^^^ 

(DX. P3 1 £3£ti*U— ^«S6tt»«-if#-5Sir/-yjx 
£ < 1h)*^N3 1 liVBB^V-Xfij: iJt 

<Sl^mEEf::ff*£2*T,£cD-C N3 1 3rmLtlZ> x ) — CM.^ 
(4^tgT'^^l5<tffc/jN$<^^)o ^oT. P3 1, P3 
O, N3 0, N3 1 A^^^^>/<X^^LfcU — -^m^ 
I*. P3 1 £N3 1 fc£oTft]RS;*;h,S<DX. ^X*^ 

t 0 O 1 1 ] @ i 5 teg] 1 (7)4^3Pi*^1g£/<X K 

30 T. P3 2(4VPP<->GND^f,fig^fi5J|isa)XU — 

Lt(/)pMOSh7>yX^ % N3 2{*VDD<~>V 
B B t > t> R£ ^> S «3 <D S ^ X > J — ^« f z <fc o T 30 ft "T ^> 

X>?X^^ 0 P3 3l453E-r* — ^HlfCfcotiS^ 
fipMOSh7>vXl N3 3tt-<^ — ^HS-^fC 
^Dt^t^nMOSh^^X^, P34, N34 
liSSDATAfaot^t^K7'f/U7>vX^ 
£LT(DpMOS h7>vX^ ( nMOS h^>^X^ 
40 T'$)^> 0 

[ O O 1 2 ] Hi 5 (Cfcl^T. •< ^ — ^MI^^ " L o 

w" r% SS-r^~^;Kg^A< "High" (£>B$te. p 

3 3d:N3 3li^>r^(i3t\ ttJ^^BUSfC(4D 
ATAA<iiJ^$n^ 0 -73. J ^ — ZP'Jlsm^tf "H i g 
h *" "C*, o^-f ^-^;U^-§-*< "Low" OB^(* v P3 
3^N3 3li^l:>|-7-r^^T\ th^aSsBUSIi/x^-f 

y . P32. P33, P34, N34, N33. N32 
A^fc£/<X£^L/c'J-v'm»*> P32tN32fC 



5 

[0 0 1 3] 

^VvX^lt^X^*^ <-f£<!: N /<XE*§tf)3F:£#g 
tfifcx, Sfif^B#<D>ft'S1E^6<ii^Lty, ^-hgfitf 

it*, y— ^m^^o^om;**-/*— ka<*£ 
[ooi 4] ^ commit ±t^.<o j: ^u&mzf&Tk-tztz 

[0 0 15] 

- ^> KPai^sg^sfzp&c^mi coxy— ^ii-^fCcfe y #i 
*u ^m35^t»m^PBi(Dfi5ii>i(-p£;i:fcm2(7)xy— ^« 

y $W£*t£m2<DMOS h^>vX£ <t. 
*U mi (DMOS h^>ixX^ < t^rz£S31S[HlSS^4SfiJc 

ft*m^lz£ 1 CO "K7-fAf5>5?X^ > 

1^1 O K^^A* h^>vX^(c|E?iJm^^^ fits 

> S? x ^ <t <T> If ^ j&l c H t * T i±i t) fiS a* IS I + £> *l tz n 2 (D 
K ^ / < h zf > \> X £ <t £ ffi fz <D V & £ o 
[0 0 16] fS3fcJS2ge©<DSgB^fc&*/N-X K9*f/<B 
S§(*. ^1 (DMOS h7>vX^SK:i3(^MOS h7 

f 4(DMOS h^>^X*£^*K ^tL^ms&^tfm 

^csc^ma^^umAcDxy-^fi^-frcj: vvmzti 

Z£olzLtz*>(DT'&Z> 0 

[0 0 17] IS#Jl3gEi£<7)#£Bj3fc&£/\*x K^A[e] 

y-^g-^^^B§Lfc=t(DT'^^o 
[OO 1 8] IS#Ig4g2i£0)SgBSfc&*/\*X K^-f/\*lsJ 

sat*, mi cdmos h^v^x^^^m^^corBi/cm i 

hXf ^£f$*Tf &<h^(^ g2(DMO 
S \-^^it*1?m£mi&£<Dri\lzM2(r>>)-<7*y hX 
-< V^£f£*£L. mi <&U — ^rty hX-f ^^(*m4CD 

x'j-^icctyw^^i^i;, m2©y-^* 
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•V hX-f -y^f*m 3©X«J— 3T«4»I=J: y frjffi] J; 

[0019] n^iisgsie^^B^fc^^/^x k^^/\*[ei 
b§i*. mi cdmos h^>^x^^<tm^<t(OF D i/cmi 

011 — C7*. v hx^.^5^t*i*l:, m2(DMO 

S b?>i>X2U£te1&t0)ti3llZ&2<Dt)--Zl3K; hX 

vb*4 ^^lim2<Dxy-^§-^fCcfc Vffl'mZtiZ>£ 

[0 0 2 0] Sl#Jg6t2&(7)f£Bj3fc&£/<X K^/\*0 

ma&fc^u^^ K<£y tfst>(srafcisia$ 
*u ^jbM^^tfxy— ^is-^ic^y 

^iz&vmmznz&so) K^^/<h^>^x^^. m 

3 0) K^-f /<K^>^X$ifCit5lJm^$^ liliffllHl^ 

oaa^^fcj: y«Mp£*u m3<D k^/< h^>v>x - 
^<tcom^^/-fc^Tt±3^<^^gsit^tLt-m4^ k^y ■ 

/< h ^> ^X$ i: ^ii^tctC0T'fe^ o 
20 [ o o 2 i 3 

^Jg(DBali. Si (*C(0^bjo3ISSO^SIi (c^^^ 

*i*aia**-r^D'y^«ja0T?fe.y % s^cfcL^r. v 

DD(*m35^ff. GNDIiVDD.ky^/jN^tAMtE 

-Ttt/x-x K^-</^isl^2 i (c#m£*i£x y — ^-^-c 

/N'mss. i 2r*/*x k^^/\*[e1£S2 i t^^^r^yatn 

30 ^fc(iX^>/'C^^ < t^:^ ) ci:^^-r$iJ^-^s 1 , 
S 2 ££EStT*tm$l]'fl!0S&. 1 3l*VDD<fcy^l>m 
K (WT. VPP) £££-r*WtE*£|51tt. 1 4(* 

GNDctyisi^ff (jaT. vbb) ^^^-t^^see 

1 lzfcCTi&1RV)lzftttZ>miR®&. 1 6I*A^3 
ZtlZ VDD^VBBi ^^j^-^S 2 (CCS £Tig^B*J 

[0 0 2 2] ^fc. gj2(*CO^B^(D||^(D^a|1fC < fc 

^/nx K^Y/<@?s^^-r[oigs^iT'fey. sic^s^r. 

40 N A N D 1 (ig^liSISlElS& (StSSI@K) . N O R 1 

it^tfamftmn (iis^aisis&) . i n v i (is^iHi 

S&. 22liftlbNANDl, NOR 1 IS^tj: I N V 1 
COm35^T'3r>y % ^(7)^35^ 2 2 fcttj V D D <t y iSl^ 
mffT'^>5)VPPt, GND<fc y^Sl^mffiT'^^VBB 
6^^^tl-5) : tC0"eJb^> o P 1 (iNAND 1 IC^-hf 
H*n$^^^fzmi (0 K^^/< h7>vX^i: LTCDp 
MOS h^^^X^ N 1 O R 1 Izf— hig6<|0 
^$tt^m2(D K^^/< h^>i>X^ i LX(/3n MOS 
H^>^X^T?fe* 0 Ctt^> K^-T /\* h^>vX^ P 
50 1» N 1 frZ>f$.Z>W.m®fel*. VDDiGNDrelCM 



7 

£*u K7^/n>7>>x^pi, n i relic teasaagB 

[002 3] ®3ttco)iiwa>siJE<oB5SSi t 

£*/\*x K^/\-@^op*a£^0^i*!T'&y. 

fcl>T. P2, PA. P6lipMOSh7>vX^ N 
2, N4. N6linMOSh7>yX^t^y, Z*l£> 

T% pMOS h7>vX^P6^1l d)MOS h7>V 
X£. ^-tLtlHCDMOS h^>^X£ P 2, P4, N 

2, N4, N6^1^MOSh7>vX^tti. 

P3, P5. P7lipMOSh7>vX^ N 

3, N5, N7linMOS h7>v^^t'$,ij, Cttb 
K^>vX^fCcfc y NOR 1 SttMLTli*. CCf, 
n MOS h^>^X$ N 7 £f&2(7)MOS h7>vX 

-ttll^nCDMOS h7>V^^P3, P5, P7, 
N3, N5£!£2<7)MOS h7>yX^Hit-5 0 
fc\ gSX'J-^f (mi (DX'J-^it^) VP 
P<->GND^b^M, X'J — 3f(S-^ (I2(DX 
'J— T?°{g-?§-) I*. VDD<->VBB^b^fii|SlCcfc 

ot^bti^o ::r\ v p p <->g nd <t I*, v 

D Dcfc y tSlW P P^bGND (0!b\(D^r^B ^fiftz-t* Z> 
d<t£^[*L> £7c. VDD<->VBBilt VDD 
A^bGND*y *><g(^ V B B<Dr$(Dm$Si£fttz-£ Z> Z t 

[0 0 2 4] ;^IClft^fCO^rift^-r^ 0 Hl/Cfcl* 

/ZX U— ^ff^S VD D J: y ^l^BET'fe^ V 

PP^GNDi^^f^, gif-. StfUsJS&l 6(*. * 
<7>fclWf-5iS 2IC^CT^^^f-XU— ^I-^- - S LT' 
&*VDD£GND<fc ytelv®J£~Cr£>£ V B B <h £ til 77 
?Z>o gSX'J-7^A< "High" 

1?. — 7"II§A^ "Low" (7)BtH£. N2, P7^t 
>. P6, N7AM-:?-r* 0 ::t\ -f* — ^ILiS^Z 

"High" JcTtU^ P 4, N 5 3&^^ v N4, P 5 
A ? t>LT, DATAl:fSCTP2, Ne^^PS, 
N3i^>t7UT, K7^/U7>vX^P1, N1 
CO \Z IS C X til 73 Sffi B U S iZ (* D A T A ttS 73 S *t 

[0 0 2 5] St^XU — "Low" T% 

X'J-7°H^"High ,, ^lt N2, P7^t 
3?. P6, N 7A<7|->-r£ 0 ftoT. K^-T/^h^>v? 
x^Pi (D7--htgf:l^ v p PUZ> v— xTOfc^J 

VBBtt&V — xmSlcEHtol^n^miEGND^y 
[O O 2 6] lUJKDcfc 7i:,. CQ3*te(Bfl$SS 1 »=<fc*l 
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r*\ K7-r/v>7>vx^pi, n i fcm^$J&<fci>i£ 
tM'j u 77 v v x y vTzmmtzfem? z>ztu<. 

K7-f/Nh7>vX^Pl. N i <D'J — ^mSS^fflJfllT 
*C<ta<T*2\ P6, N7 1iW(*„ iSl^HSHtE 

VDD-GND-CStl^r^CDT'. ;SSm*J £fflJ*. £ C <t 

[0 0 2 7] mm(Dfc~s2. ®4&Z(D§£B%(Dmm(D1& 

y. HKftlvC* S^X'J-7 4 ^ («3(DX'J-^fi 

10 fc«fctf*u — >r» (*4(dx«j-^) iir 

V P P<->VBBA^bfi£>2)»S^-^^fctCDT*^D^ 0 
N8^f30MOSh7>V^^, P9JI4(0 

[0 0 2 8] *lz»f*l::o^TK91-*-*. ±KH^0)B 
m 1 fcfclf£[5]3 T'l*. StX'J-7°iI^^ "Low" 
T\ X'J-7 4 ^^ "High" (DB^Ii, N2, P 7 A* 
P6, N7i<t>L, K^-fA h^>v>X£ P 1 

20 h^>v>X^ N 1 (Of— h®*£fc(i. VBBA<En*D$ti 
iSot; P6, N6, N4, N2^L't, ^7c. 
P7, P5, P3. N3^Lt, 'J-7l;»Ut 
t^^ 0 -tee. ^lt#fc<fctfX'J — :?<g-5§- 

£ LTV P P<->VBBfr*m.Z>m%&-5-jLZ>ZittZ 
«fcy. N8, P90^-htg^/\V7XL, t(D*J 

—om$izm&T'Zz>nf§uz?z>z£t<T'Zz> 0 
[0029] vl±o>& "?iz % zaimmcDivm 2 i-^ti 

it. S^X 'J - 7°Hf ^5 J;i;x U - ^ ^ ,1: L t V P P 
<->VBBfr*f£%mmi£-$Z-Z>Z£lZ&i)^ N8, 

30 P9(Dy-hi^$i$/\V7xu, .-troy— *«35£* 

[0 0 3 0] Hfi£<DJJ^3. g!5(*C(7>%^(D3IJS(D^ 

ai3fc^^/<x K^-i-z^iEjg&^^-riHissgi-e^y. gi2 

3?>/UfI-^-A^ "Low" K^^OlCftJflir&JS^X^L. 
X 'J - Zfm^ *5 t>*S >1 X U - ^ffi^- ^ ^ BS L 7c t O X' 

K^^/<@?&(7)g$is^^-r[EigssT'fey . gjfcjsiN-c. 
40 P2 1 livp p<-> VBBfrz>f£Z>m%<0J * — y'ji, 

m^iz&^xwift-rzwMm'j-vttv hx>r v+t l 

T(/)pMOS h7>vX^, N21(iVPP<->VB 

mtm 1 )— <7iJV hX^yfi LTOnMOS b^>lsi> 
X^. P22, N2 2ttDATAfCj:otlll^tiK7 
-{/\h7>vX^iLT(DpMOSh7>vX^ nM 
OS h7>vX^t'S^ 

[003 1 ] <X[zm^\Z^Xmnti> 0 i5(D<t7 
fC. 02fC|S^^/<X K^^/N*[2lgSCDXy-^'B#/C(*^ 
50 **"-f*— ^*JM^^6< "Low" fC^*<fc ^fCftllfailftS^ 



9 

( J:U§t'<^-7Jlilf fVP P<->VBB^b(Dc^ 
tSMT'toftZ-ttZZt y. P21, N2 1$'J^ 

[0 03 2] lUJKO^^fC. CO^^C0^5l3(C^tt 

/*x K^-</<[Hjg§(Dxu— :7b*i-i*imv*— 
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